Abstract. The poor condition of roads in most regions of Russia predetermines the need to establish and implement target regional programs of road network development in the country. Depending on the time perspective of the mentioned programs (short, medium or long term), the defining criteria for including roadways in these programs are set. To develop the theory and practice of justification of optimal programming solutions in road construction in the context of multi-criteria assessment, the authors have proposed the method to optimize the programming solutions in road construction and the algorithm of its implementation. The basic principles of comparing alternative variants for the construction of roadways with comparable pavement design as well as recommendations on the selection of the optimal variant have been developed using the technical and economic indexes.
Introduction
In many regions of the country the state of roadways could be described as unsatisfactory. In this regard, the implementation of regional target programs of the road network development is currently gathering pace [1] [2] [3] .
The purpose of the work is to provide the optimal programming solutions for road construction in the context of multi-criteria assessment.
The objectives of the research are: -to identify the criteria for including roads in the short-, medium-and long-term regional target programs; -to develop the method for optimizing programming solutions in road construction and the algorithm of its implementation;
-to select the optimal variant of the construction of roadways with comparable pavement designs.
Main Part
The in-depth analysis of the roadways condition allowed identifying characteristic criteria for including them in relevant programs of roads development. When creating these programs it is necessary to take into account such factors as completion schedules and the importance of work for road development. Depending on what time perspective these programs are oriented on, they are united into three groups: short-, medium-and long-term ones [4] [5] [6] [7] .
The main criteria for including roads in the operational program of development are the following:
-the number of road sections with high concentration of accidents that have occurred due to adverse road conditions; -the number of road sections passing through populated areas with high intensity of transit traffic; -road sections which are school bus routes that do not meet regulatory requirements. The fundamental criteria for including roads in the medium-term development program are:
-non-compliance of the actual bridge clearance to regulatory requirements; -road sections with expired intermaintenance period; -unfinished objects; -road sections, which are school bus routes. The defining criteria for including roads in the long-term development program are the following indexes:
-crossing of a road and a railway at the same level; -existing transport corridors and prospective strategy of their development; -municipal streets (in urban areas), which are a continuation of public roads; -rural settlements that do not have hard surface driveways; -rural settlements with a high density of transit traffic; -road sections, where traffic density exceeds the norm for this category. For the development of the theory and practice of providing optimal programming solutions in road construction in the context of multi-criteria assessment, the following method has been proposed by the authors. The algorithm of its implementation is described below [8] [9] [10] .
The variety of factors raises difficulties when selecting specific areas of work and prioritizing their implementation. That is why, it is proposed to introduce the point assessment of each factor influence. Based on this assessment system, one can determine the significance of an object in points, which consequently makes it possible to form a ranged list of those objects. This list shows the order of work performance to achieve a multiplier effect.
It is necessary to take into account the factors that require consideration in order to achieve socio-economic effects, bearing in mind the immensity of the tasks.
For example, such criterion as "Connection of a rural settlement with population of 100 people with the existing network of public roads by means of a road" gets one point, similar criterion "a settlement with population of 500 people" -three points. The criterion: "Construction of a roadway up to 1 km" -three points, the criterion for "Construction of a roadway up to 5 km" -one point. The ranged list of roads is formed according to the total of points in order of descending [11] .
The proposed principles give grounds for comparison of alternatives for laying roadways with comparable pavement designs, in order to select the best one. The technical and economic indexes are compared.
The main criteria for comparing the roadways are as follows: -the minimum radius of the curve in the plan; -the minimum radius of vertical curves; -the availability and number of artificial structures; -the specific index of the earth quantities per 1 m 3 ;
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-the length of a road section with the possible longitudinal slope; -the payback period; -the construction cost per 1 km of the road. When introducing the points system for each of these parameters, one can perform the comparison which results in the optimal plan for roadway construction.
One of the urgent problems of the modern road construction is to compare alternative pavement designs. The most important problem that should be solved at the final stages of road construction is the selection of variants of the pavement design from the variety of layers which are optimal for a particular area. When selecting the best option, three possible designs of the pavement are considered: asphalt concrete covering; cement concrete covering; cement concrete base with asphalt covering [12] [13] [14] [15] [16] .
The efficiency indexes serve as the selection criteria. They are presented in Table 1 . In order to define the significance of the particular criteria the relative preference method is used, which is a special case of the expert method. This method is for one expert who is the decision-maker. It includes the following steps.
First. Prioritization of each criterion in the following order:
Second. Determination of the weight coefficient for each criterion. Each line at its intersection with the column contains the value, corresponding to the order of preference of the line criterion to the column criterion. As a result, each line gives the sum of the importance coefficient, Table 2 . Table 2 . Weight coefficients. 
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Third. Determination of the standardized values of the partial criteria, Table 3 . Fourth. The generalized criterion of efficiency is calculated taking into consideration the values of the index and the standardized values of the criteria for each variant. Since all criteria are minimized, the formula (2) is used:
Fifth. Determining the best variant, which is the one with the minimum generalized criterion from three given. In the analyzed example, it is the pavement design with asphalt concrete covering.
If you change the importance priority of particular criteria, the best one may be another variant.
Conclusion
After considering the results of the research the following conclusions have been made:
1. The criteria for including the roads in the short-, medium-and long-term regional target programs have been identified.
2. The method of optimization of programming solutions in road construction and the algorithm of its implementation have been developed. Studies have shown that the quality of the developed method is determined by the algorithm and depends on a set of the analyzed criteria. Despite all the advantages of this method, it should be remembered that in order to build a high-quality model, it is necessary to understand the nature of the relationship between the dependent and independent variables and prepare a sufficient data set to determine the basic criteria for comparison.
3. Because of the unstable economic situation in Russia companies have to make more thorough and balanced decisions, focusing either on the quality of work performed or on the amount of funds allocated for the construction, prepare development plans, based on pilot tests and practical knowledge, evaluating the reality.
